Proteomic alteration of mitochondrial aldehyde dehydrogenase 2 in sepsis regulated by heat shock response.
The present study was designed to investigate the proteomic alteration of hepatic mitochondria during sepsis and to explore the possible effects induced by heat shock treatment. Sepsis was induced by cecal ligation and puncture in Sprague-Dawley rats. Liver mitochondrial proteins were isolated and evaluated by 2-dimensional electrophoresis with broad pH-ranged (pH 3 - 10) immobile DryStrip and sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The protein spots were visualized with silver stain and analyzed by Bio-2D software. Results showed that around 120 dominant spots could be separated and visualized distinctly by 2-dimensional electrophoresis analysis. Among them, three spots with the same molecular weight (56.4 kd), mitochondrial protein 1 (MP1), MP2, and MP3, were significantly altered in septic specimens. When analyzed by liquid chromatography-tandem mass spectrometry, the three spots all revealed to be an identical enzyme: aldehyde dehydrogenase 2 (ALDH2, EC 1.2.1.3). During sepsis, MP1 and MP2 were downregulated, whereas MP3 was upregulated concomitantly. Interestingly, heat shock treatment could reverse this phenomenon. Phosphoprotein staining showed that the degree of phosphorylation is higher in MP1 and MP2 than that in MP3. The enzyme activity assay showed that ALDH2 activity was downregulated in nonheated septic rats of 18 h after cecal ligation and puncture operation, and preserved in heated septic rats. The results of this study suggest that posttranslation modification, highly possible the phosphorylation, in ALDH2 may play a functional role in the pathogenesis of sepsis and provide a novel protective mechanism of heat shock treatment.